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Water-dispersible tablet 



A water-dlspersible table essentially consisting of (a) 
microparticles which contain at least one pharmacautically 
active substance 

(b) at least one disintegrant and 

(c) a swellable material, which is able to generate a high 
viscosrty when coming into contact with water; 

which disintegrates rapidly in water thus forming a homogene- 
ous suspension of high viscosity that can easily be swallowed, 
is disclosed. It is prepared by methods known per se. 



CL 

ui 



Bundasdrockerai B*rtlrr 



0 273 005 

Description 

Galenical formulation 



25 



30 



The present invention relates to improved tablet which contains at least one pharmaceutical active 
substance and rapidly disintegrates in contact with water so as to generate a viscous, homogeneous 
5 suspension. The dispersion formed after contact with water can be swallowed easily by any person who is in 
need of the pharmaceutical^ active substance(s). 

This route of administration of pharmaceutical* active substances is particularly advantageous when a 
relatively large single dose must be applied oraly, since a tablet or another shaped form, e.g. a capsule, would 
be too voluminous for oral intake. Also in cases where no particularly large single dose must be applied, the 
10 route of administration described above can be advantageous, because rt is more convenient especial y for 
children and elderly people, and other people too, who often have troubles swallowing medicines in solid form, 
such as tablets or other shaped forms. Furthermore, there are certain drugs, where multiple unit dosage forms 
are particularly advantageous to overcome a local irritation of the gastrointestinal tract after peroral 
administration, e.g.. non-steroidal antiinflammatory drugs, such as ibuprofen, or other drugs, e.g. potassium 

15 chloride or sodium floride. , Kt * * Qe /rMQi-7- 

Rapidly disintegrating tablets are known in the art, e.g. from EP-A-52076 or WO-A-86/04817. 
However the known tablets suffer from the following disadvantages: After disintegration, they form a 
dispersion containing the isolated - mostly coated - microparticles. Even in those cases where . the 
microparticles used are of small size - e.g. of 0.3 to 0.6 mm diameter when swallowed, they are preceived as 

20 individual grains in the mouth In an unpleasent manner and may be caught on the spaces between the teeth. 
Generally spoken, the dispersion prepared from such tablets produces a certain feeling of hoarseness in the 

furthermore, often liquid foods, e.g. apple sauce or marmalade, are needed to administer the tablets known 
in the art. The use of the latter has the following disadvantages: (1) The person in need of the drug always has 
to take in food simultaneously when swallowing a formulation of the invention. But food .ntake can often be 
completely undesired in such situations, e.g. for reason of avoiding increase of weight. (2) Drug absorption 
mav be infulenced by the food taken in simultaneously in an undesired manner. 

It is the aim of the present invention to avoid these disadvantages and to present a tablet which 
disintegrates in water to a perfectly homogeneous dispersion, in which, when taken up by mouth and 
swallowed, no individual grains can be perceived any more. Furthermore, this goal is to be achieved wttnout 
the need of any liquid foods. . . . 

Thus, the present invention relates to a water-dispersible tablet essentially consisting of (a) 
microparticles which contain at least one pharmaceutical* active substance 

(b) at least one disintegrant and ... . ♦ «», „„w 

35 (c) a swellable material, which is able to generate a high viscosity when coming into contact with water 

which disintegrates rapidly in water thus forming a homogeneous suspension of high viscosity that can easily 

be swallowed. . , . „ „ 

The microparticles (a) can be coated mircroparticles, a mixture of coated and uncoated microparticles or 
uncoated microparticles, preferably such with controlled release or taste masking properties. The coated 
40 microparticles. the use of which is preferred, consist of a granule or crystal of a pharmaceutica l active 
substance which is coated or encapsulated by any material which is known in the art to be suitable for the 
intended purpose, e.g. by polymeric materials dissolved in organic solvents or dispersed in water as latex. The 
intended purpose of the coating may be e.g. the control of the release of a certain pharmaceut.cally active 
compound as well-known in the art, or the masking of any undesired. e.g. bitter, taste of such a compound. 
45 The polymeric material mentioned above can be applied either alone or in admixture with other insoluble or 
soluble polymers. Moreover, the coating may contain e.g. plasticizers, glidants and/or flavours. 

Also uncoated microparticles may exhibit control release properties, e.g. in case the substance used is only 
very poorly soluble in water. ^ n . _ 

The size of the microparticles used is e.g. 0.2 to 1 .0 mm diameter, preferably 0.3 to 0.8 and especially 0.3 to 

50 0.5 mm diameter. . . , ^ 

As pharmaceutical* active substances used in the tablet of the invention come into consideration all those 
which are suitable for peroral administrtion. This applies for example for (a) potassium chloride administered 
e g in the treatment of hypolkaliaemia, (b) lithium salts administered e.g. In psychotherapy, (c) non-steroidal 
antiinflammatory drugs, e.g. ibuprofen, (d) calcium salts e.g. in the therapy of hypocalcemia states or for 

55 calcium supplementation, (e) sodium fluoride e.g. In the treatment of osteoporos.s, (f) pridmol. or a salt 
thereof, e.g. as a muscle relaxant, (g) dimethindene, or a salt thereof, e.g. as an antihistam.n.cum. (h) 
methyl-xanthines, e.g. proxyphylline, dipropylline and/or theophylline, e.g. as bronchodilators. (0 a mixture ot 
O-B-hydroxyethyl-rutosides (Venoruton®) e.g. in the treatment of venous diseases, (j) antitussive drugs, e g 
butamirate or a salt thereof, such as butamirate citrate, codeine or a derivative thereof, or noscapme, k) 

60 antipyretics, e.g. acetaminophen, (I) vitamines or multivitamines preparations, (m) cardiovascular and vascular 
drugs, such as all the betablockers known in the art, or e.g. i-0-ethyl-3-0-propyl-5.6-di-0-(4-chlor- 
benzyl)-D-glucofuranoside, (n) drugs especially used against elderlys' or childrens' diseases (geriatric or 
pediatric drugs), e.g. pyrisuccideanol or a salt thereof, such as pyrisuccideanol dimaleate, ticlopidine, 
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dipyridamole or diazepam, „(o) drugs useful to balance the hydroelectroytes e.g. for the treatment of diarrhoea, 
e.g. sodium or potassium salts, (p) antibiotic drugs, e.g. erythromycin or a salt therof or doxycycline or a.salt 
thereof, or (q) nootropics e.g. piracetam. All the salts mentioned above must of course be pharrnecutically 
acceptable so as to be used in the formulations of this invention. 

The disintegrant (b) is preferably crospovidone (a cross-linked homopolymer of N-vinyl-2-pyrrblidone) 5 
known e.g. under the trade names Polyplasdone-XL* (supplied by GAF Corp., New York, USA) and 
Kollidon-CL®. But other known disintegrants, e.g. sodium starch glykolate (e.g. Primojel®, Explotab®), sodium 
croscarmellose (a cross-linked polymer of carboxymethyicellulose sodium), e.g. Ac-dt-sol* (supplied by FMC. 
Corp.. Philadelphia, USA), starches or anionic or kationic resins, can also be useful as disintegrants. -. 

The swellable material (c) is preferably guar gum. e.g. Meyprogat®-150, supplied by Meyhall Cherh., 10 
Kreuzlingen (Switzerland), especially in granulated form, but may be also any other swellable material allowed 
for human administration. It may be a naturally occurring or a chemically obtained polymer. Examples for useful 
swellable materials are xanthan gum. alginates, dextran, pectins, pregelatinzed starches, polysaccharides, 
cellulose derivatives such as sodium or calcium carboxymethyicellulose, ; hydroxypropylcellulose or 
hydroxypropylmelhylcellulose. 15 

In order to promote disintegration and to avoid a swelling of the swellable material (c) which Is too rapid and 
thus would prevent the disintegration at all, other additives well-known In the art can b& also incorporated into 
the table. These can be for example electrolytes, i.e. compounds forming species in water which carry a 
charge, e.g. ionic substances, such as sodium chloride. As further examples, acids, especially organic acids, 
e.g. citric acid, and bases, such as sodium hydrogen carbonate, can be mentioned. Furthermore, qompounds 20 
forming no ions in water are suitable for the intended purpose, e.g. sugars, such as sorbitol. _ 

The tablets of the invention may also contain auxiliaries customarily used for tabletting production, e.g. 
fillers, binders, lubricants, antlsticking agents and flavours. 

Rapid disintegration In water means e.g. such within two minutes, preferably such within one minute and 
especially such in less than one minute. 25 

High viscosity of the homogeneous suspension formed means e.g. an apparent viscosity at 20° C of 30 to 
3000 mPA = a»s, preferably of 30 to 1000 mPa»s, more preferably of 100 to 600 mPa»s and espefcialry of 150 fo 
500 mPa»s (Brookfield viscosimeter). 

The underlying principle of this particular pharmaceutical composition, which, is the generation of a 
homogeneous suspension from a water-dispersible tablet, can be summarized as follows: Coming into 30 
contact with water, the tablet of the Invention disintegrates rapidly, generally in less than one minute, owing to 
the disintegrant Involved, which surpasses the opposite swelling effect caused by the swellable material. After 
the table has disintegrated in water, the swellable material swells with the result, that Ms macromolecules 
dispersed in water generate a viscous, homogenous suspension consisting of the micropellets and all the 
auxiliaries included. It is evident that the distance between the particles of the swellable material, e.g. guar 35 
gum, within the tablet is very important, because complete disintegration of the tablet has to take place before 
the swelling of the swellable material prevents the disintegration. For example, if instead of granulated guar 
gum, a normally fine powder of guar gum is used in the table formulation of Example 1, a voluminous 
hydrophilic matrix tablet impossible to be swallowed is formed in the water due to the guar gum present. But, 
of course, also the normally fine powder of guar gum can be used successfully In a formulation according to 40 
the invention. For doing so, e.g. larger amounts of the additives mentioned above for promoting disintegration 
and avoiding a too rapid swelling of the swellable material have to be applied so as to reduce the rate of 
swelling of the guar gum. 

A mixture of the components (a) and (c) of the tablet of the invention in the form of a powder, a granulate 
and/or e.g. coated mieropartictes is similarly useful as the tablet itself. Such a mixture can e.g. be packed In 45 
sachets for reconstitution with water for single dose oral a ministration, see Example 2. Such mixtures form 
another embodiment of the instant invention. 

The tablets of the invention can be produced in a manner known per se by compressing the Intimately mixed 
components of the tablet in a usual tablet-compresGing machine. For sachet preparation, the intimately mixed 
components are filled into sachets, and then the sachets are closed In a manner known per se. 50 

The following examples are intended to Illustrate the invention and are not to be construed as being 
limitations thereon. Temperatures are given in degrees Centigrade. 

Example 1: 

Water-dispersible micropellets tablets (for preparing extemporaneous suspensions) of methyl-xan- 55 
thlnes - with particulary good organoleptic properties for the administration to elderly people and 
children - are obtained by tabletting a suitable mixture of (a) coated micropellets containing the 
methyl-xanthines, (b) granules of acidified guar gum and (c) dry granules. 

(a) Approximately 1 kg of micropellets, size 0.3-0.5 mm, of methyl-xanthines are prepared according to the 
following formula and process; GO 

A mixture of powders of 330 g proxyphylline, 330 g diprophyUine, 220 g anhydrous theophylline, 30 g 
Prejel^-PA-5 (pregelatinized slightly oxidized potato starch, supplied by AVEBE, Weendam, Netherlands) and 
50 g Avicet®-PH-105 (microcrystalllne cellulose, particle size 20 p., supplied by FMC Corporation, Philadelphia, 
USA) is prepared in a planetary mixer (Erweka) during about 1& minutes. Thte mixture te hMrrtfdffied with a 
mixture of 10 g silicone emulsion, 40 g Eudraglt*-N€30D (a 30^ aqueeus cgopereton erf an sthy* & 
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acrvlate/methyl methacrylate copolymer 70:30 having a molecular weight of about 800 000 supplied by Rohm 
SmaXmstadt, FRG) and 60 g of Aquacoaf -ECD-30 (ethylce.lulose. as b30*> ^™ P°^£ 
dispersion having a low particle size (latex form) and a narrow particle-size distribution, supplied by FMC 
SSL Philadelphia USA] in 20 g of water. This mass is kneaded for about 5 minutes and then extruded 
Sh a screen with holes size of 0* mm diameter (apparatus Fuji Pauda. EXKS-1). The extruded mass is 
spheronised in a marumerizer Q-230 with a speed of 900 rpm for 30 seconds 

The micropellets obtained are dried for 20 minutes at 50°. 300 g of these micropellets are coated in a 
fluidised-bed (Aeromatic Strea-1) in a co-current technique with a suspension mixture of 214 g 
Eud agit* NE30D and 36 g of Aquacoat°-ECD-30. The spray rate of the coating suspension is 5 g/rnmute and 
the inlet air temperature isV.The coated micropellets are treated in the fluidised-bed for 2 hours at 70° and 

then cooled with air of 22°. , a ~ r „ hv 

(b) Approximately 400 g granules of acidified guar gum are prepared in a fluidised-bed (Aeromatic Strea 1 ) 
in a co current technique. On a mixture of 320 g Meyprogaf-150 (guar gum) and 60 g lactose powder a 
solution cl 20 g cHnc acid in 350 g water is sprayed. The spray rate of the solution is 10 g/m,nute and the .nlet 

ai ^rAp^ro U JmaU 5 2 kg of dry granules are prepared by tabletting a mixture of powders of 756 g 
Avcel®-PH-105 360 g Avicel^-PH-101 (microcrystalline cellulose, particle size 50 u, supplied by FMC 
Corporation. Philadelphia. USA), 300 g Polyplasdone<*-XL. 360 g Tableltose* (lactose in ^.^anuiar form for 
direct compression, supplied by Meggle, Reitmehring. FRG). 90 g talcum. 6 g Aeros,l®-200 (pyrotytically 
JSa*ZTS acid S.ol supplied by Degussa. Frankfurt. FRG). 6 g magnesium stearate and 6 g of 
saccharine-sodium in a press (KORSCH-EKO) with punches of 20 mm diamler. 

TaWelstf 1 3 g weight are obtained, which are then screened into a granular shape by forc.ng them through 
a screen of 4 mm and further 1 mm size. _^ . . » . ^noru cn^n 

Water-dispersible controlled-release methyl-xanthines tablets are obta.ned by tabletting a 
press a mixture of 650 g coated micropellets of methyl-xanthines (a). 275 g of ac,drf.ed guar gu m g^nules (b) 
785 q of dry granules (c). 35 g of powdered banana flavour. 1.25 g magnesium stearate and 1^5 g of 
Aerosil»-2OT The tablets obtained are characterised by a weight of 3495 mg with a coefficient vanat,on of 
1.4 0/0. a hardness of 100 N. a diameter of 25 mm and a dispersion time to obtain an extemporaneous 
suspension in a cup of water of approximately 1 minute. 

^similar process as described In example 1 is used to obtain a dray suspension of the same 
methyl-xanthines micropellets in sachets: 
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The percentage of release "in vitro" of the methyl-xanthines from the water-dispersible micropellets tablets 
(example 1) and the sachets (example 2) is presented in Figure 1. 
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Example 3: 

a) Microparticles of a mixture of O-p-hydroxyethyl-rutosides (VenOruton®) are prepared by wet granulation 
In a fluldlsed-bed (Aeromatic S-2, 10 bar). Approximately 8 kg of granules are obtained by wet granulation of 6 
kg O-p-hydroxyethyl-rutosides and 1 .1 16 kg of Pre]el®-PA-5 with a solution of 0.753 k$ O-p-Hydroxyethyl-ruto- 
sides in 2.8 kg of water in a fluldlsed-bed with the counter-current technique. The spray rate of the solution is 5 
40 g/minute, the inlet air temperature is 40° and the inlet air flow is 280 nVVhour.At the end, these granules are 
dried in the fluidtsed-bed. 

Microgranules of 0.2-0.5 mm are collected by sieving, and 400 g of these particles are coated in a 
fiuidised-bed {Aeromatic Strea-1) in a co-current technique with a dispersion mixture of. 228 g 
Eudragir*-NE30D and 39 g Aquacoat®-ECD-3G. The spray rate of coating is 5 gymJnute and the intet air 10 
temperature is 40°. At the end, there is also a spray-on with a solution of 40 g Aquacoat®-ECD-30 fh 20 g water. 
The coated microparticles are dried for TO minutes at 40° . Theh they are treated In the fluldlsed-bed for 2 hours 
at 70° and finally cooled with air of 22°. 

b) Water-dispersible tablets containing a mixture of Op-hydroxyethyl-rutosides are obtained as follows: 

61.6 g of the heat-treated coated microparticles containing a mixture of O-p-hydroxyethyl-rutosides 15 
(obtained In Example 3a), 20 g Avicel®-PH-105, 12 g Potyplasdone*-XL 16 g Sorbex^-'RFYF (sorbitol), 20 g of 
the previously described acidified granular guar gum (see Example lb). 0.6 g magnesium stearate, 0.2 g 
sodium saccharine and 4 g citron flavour powder are mixed. 

With the help of a hydraulic tablet press (SPECAC) and punches of 25 mm diameter with bevelled edges, 
this mixture is transformed Into tablets of 7.6 mm thickness and 3361 mg weight. The hardness of these tablets 20 
is about 60 Newton. The disintegration and dispersion In a glass ol water at room temperature is 
approximately 1 minute. 
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Claims 

1 . A water-dispersible tablet essentially consisting of 

(a) microparticles which contain at least one pharmaceutically active substance 

(b) at least one dlsintegrant and 30 

(c) a swellable material, which Is able to generate a high viscosity when corning Into contact with water; 
which disintegrates rapidly in water thus forming a homogeneous suspension of high vfscosrty that can 
easily be swallowed. 

2. A water-dispersible tablet according to claim 1, which contains coated microparticles. 

3. A water-dispersible tablet according to any one of claims 1-2, which contains coated microparticles 35 
of 0.3 to 0.8 mm diameter. 

4. A water-dispersible tablet according to any one of claims 1-3, which contains as the disintegrant 
corspovidone. 

5. A water-dispersible tablet according to any one of claims 1-4, which contains as the swellable 
material a member of the group comprising guar gum, xanthan gum, alginates, dextran, pectins, 40 
pregelatinized starches, polysaccharides and cellulose derivatives. 

6. A water-dispersible tablet according to any one of claims 1-4, which contains as the swellable 
material guar gum. 

7. A water-dispersible tablet according to any one of claims 1-4, which contains as the sweflable 
material granulated guar gum. 45 

8. A water-disperstble tablet according to any one of claims 1-7, which disintegrates In wafer within one 
minute. 

9. A water-dispersible tablet according to any one of claims 1-8, which forms a homogeneous 
suspension in water with an apparent vifcfeb&Ity at 20° C of 30 to T000 rrtPa»s. 

10. A water-dispersible tablet according to any one of claims 1-9, which contains as the pharmaceutical ly SO 
active substance(s) a member of the group comprising drugs for the treatment of hypokaliaemia, 
psychotherapy drugs, non-steroidal antiinflammatory drugs, cfmgs for the therapy of hypocalcemic sfiiffes 

or for calcium supplementation, drugs for the treatment of osteoporosis, muscle relaxants, 
ahtihistarriinica, bronchodilators, drugs for the treatment of venous diseases, antitussive drugs, 
antipyretics, vltamines, cardiovascular and vascular drugs, geriatric xirugs, pediatric drugs, drugs useful 55 
to balance the hydroelectrolytes, antibiotic drugs and nootroplca. 

11. A process for the manufacture of a water-dispersible tablet according to any one of claims 1-10, 
which comprises compressing the Intimately mixed components of the tablet. 

Claims for the following contracting States: ES + GR 60 
1 . A process for the manufacture of a water-dlsperslble tablet essentially consisting of 

(a) microparticles which contain at least one pharm&ceuticany active substance 

(b) at least one disintegrant and 

(cj a swellable material, which Is able toigenerate ahtgh vlsc&^Whsn cowing idto c^httict 'wtth ^&ft£r; 
which disintegrates rapidly in water thus forming a hcWto^efrris^ ist & p&Mfa «rf frftefh vISbbsfty ffatft £s£t 
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easily be swallowed, which process comprises compressing the intimately mixed components of the 
13 2^ process according to claim 1. characterized in that a water-dispersible tablet is manufactured, 
Ta^22^ of claims 1-2, characterized in that a water-dispersibie tab.et is 
manufactured which contains coaled microparticles of 0.3 to 0.8 mm diameter. .,. 

T A Soce« according to any one of claims 1-3. characterized in that a water-d.spersible tablet ,s 
manufactured, which contains as the disintegrantcrospovidone. . wt e „„ c iKk, tahiPt is 

5 A orocess according to any one claims 1-4. characterized in that a water-d.spersible tablet is 
n^M^tJS^^B as'the swellable material a member of the jWWB*^ 
xanthan gum! alginates, dextran. pectins, pregelatinized starches, polysaccharides and cellulose 

de 6 iV ATrocess according to any one of claims 1-4. characterized in that a water-dispersible tablet is 
manufactured, which contains as the swellable material guar gum. 

TTprocess according to any one of Cairn 1-4. characterized In that a water-d,s P ers,ble tablet * 
manufactured, which contains as the swellable material granulated guar gum. 

8. A process according to any one of claims 1-7, characterized .n that a water-d.spers.ble tablet is 
manufactured which disintegrates in water within one minute. 

9 A procVss according to any one of claims 1-8. characterized in that a ™te^ers*te table is 
manufactured . which forms a homogeneous suspension in water with an apparent v.scosrty at 20 C of 30 

10 1 0 T™cess according to any one of claims 1-9. characterized in that a water-dispersible tablet is 
mS^aS^wSS contains Is the pharmaceutical* active substance'.) a member of he 9^ouP 
comprising drugs for the treatment of hypokalemia, psychotherapy drugs, non-steroidal antunflamrna- 
toTdruns drugs or the therapy of hypocalcemic states or for calcium supplementation drugs for he 
reltment of osfeoporosis. mCsde relaxants, antihistamine, bronchodilators. drugs for the treatment of 
venous d seases, antitussive drugs, antipyretics, vitamines. cardiovascular and vascular drugs geriatric 
drugs pediatric drugs, drugs useful to balance the hydroelectrolytes. antibiotic drugs and nootrop.ca. 
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FIGURE 1 

IN VITRO RELEASE OF METHYL-XANTH I NES 
FROM WATER DISPERSIBLE MICROPELLETS TABLETS AND SACHETS 
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